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INTRODUCTION
Atherosclerosis remains the major cause of mortality and morbidity in developed countries. Atherosclerosis typically occurs over many years. Growth of atherosclerotic plaques develops discontinuously, with silent periods intervened by periods of rapid evolution. In general, after a prolonged silent period, it may manifest clinically. Clinical manifestations of atherosclerosis may be chronic, as stable or effortinduced angina pectoris, intermittent claudication, or acute, as myocardial infarction, stroke or sudden cardiac death. Many people may show no clinical expressions of atherosclerosis in lifetime [20] .
Atherosclerotic plaques occur in particular areas in the vasculature and clinical manifestations may vary according to the affected vessel. Atherosclerotic plaques of the coronary arteries are mostly found at the proximal part of anterior interventricular artery (left anterior descending). Proximal part of renal arteries, bifurcation of common carotid arteries may also be affected. Atherosclerotic lesions are mostly seen at abdominal aorta and the branching points where the blood stream breaks down. Although it is widely known that the abdominal aorta and its branching points are the most common places for atherosclerotic lesions, recent studies were mostly focused on the coronary arteries.
The purpose of our study was to determine the presence and distribution of the atherosclerotic plaques in the abdominal aorta, its branches, common, internal and external iliac arteries and the branching points. We examined 64 multi-sliced computed tomography (CT) of 261 patients (117 female; 144 male). Our study was achieved retrospectively and with this study we aimed to provide a detailed anatomical and clinical study to lead the further examinations about this subject.
MATERIALS AND METHODS

Patient population
Two hundred and sixty-one patients (117 females and 144 males, mean age 53.34 ± 16.02, range 12-84) who underwent dual-source computed tomography angiography (DS-CTA) for any reason at our hospital were retrospectively analysed. In our study, the only parameters of the patients that were evaluated were age and gender. No additional radiation dose was applied to the patients. Ethics committee approval was received by Hacettepe University Medical Faculty Ethics Committee, Faculty of Health Sciences (Number: HEK 08/158-41). Analyses were performed within the routine clinical standards of our institution. This retrospective study evaluated existing clinical data and records. No additional procedures were performed.
DS-CTA in the diagnosis of atherosclerosis
Dual-source computed tomography angiography offers significant advantages over more conventional imaging methods in the evaluation of the mesenteric vasculature. With DS-CTA, the collimation is thinner and scanning is faster, this prevents artefacts of motion and breathing. And also DS-CTA is cheaper, minimum invasive and with lower radiation exposure. This method provides excellent anatomical visualisation of the main mesenteric trunks and the smaller vessels.
Additionally, the composition and the severity of the atherosclerotic plaques can be effectively differentiated with this method [16, 17] . Siemens Definition 2 × 64 sliced dual-source computed tomography (Erlangen, Germany) was used; 120 cc, 300 mg/dL of ionic contrast material was injected through an automatic injector to the patients. Slice thickness was 1 mm. Axial images were transferred to a separate workstation (Leonardo; Siemens, Germany) with advanced volume-rendering software. The DS-CTA data were reviewed on a workstation with multi-planar reformatting (MPR), maximum intensity projections (MIP) and volume rendering technique (VRT).
The parameters
In this study, age and gender of the patients, presence of the atherosclerotic plaques in the particular arteries or branching points and also the type and the size of the plaques were evaluated.
Patient age ranged from 12 to 82 years, and they were classified into eight age groups: 10-20 years, 21-30 years, 31-40 years, 41-50 years, 51-60 years, 61-70 years, 71-80 years, and over 81 years.
The prevalence and the distribution of the atherosclerotic plaques in the abdominal aorta and its branches were studied. The abdominal aorta was subdivided into three parts: the proximal part was between 12 th thoracic and 2 nd lumbar vertebrae, the middle part was between the 2 nd and 3 rd lumbar vertebrae and the distal part was between the 3 rd and 4 th lumbar vertebrae. The branches of the abdominal aorta that were included in the study were coeliac trunk (CT), superior mesenteric artery (SMA), right and left renal arteries (RRA, LRA), and inferior mesenteric artery (IMA). The continuation of abdominal aorta, the common iliac arteries (CIA) and its branches, external (EIA) and internal iliac arteries (IIA) were also examined. The splenic artery (SA), a branch of the CT, was also evaluated. Renal arteries, splenic artery, common, external and internal iliac arteries were also subdivided into proximal 1/3, middle 1/3 and distal 1/3 parts. The presence of the atherosclerotic plaques on the branching points of these arteries (the ostia of the CT, SMA, IMA, RRA, LRA, EIA and IIA, and aortic bifurcation) were also studied.
The types of these plaques were classified as calcified, soft or mixed plaques. In the DS-CTA, calcified atherosclerotic plaques were hyperdense and soft plaques were hypodense. The mixed plaques included the calcified plaques as well as the soft plaques.
Additionally, the severities of these plaques were noted. Atherosclerosis was rated by relative intimal area of involvement. The sizes of the plaques were divided into three groups, taking the size of the vessels into consideration. The plaques in the abdominal aorta were classified as mild (0-1 cm), medium (1-2 cm) and severe (> 2 cm). For the plaques in the branches of the abdominal aorta; mild plaques were between 0 cm and 0.5 cm, the medium ones were between 0.5 cm and 1 cm and the severe plaques were larger than 1 cm.
Statistical analysis
First of all, the frequency tables and the crosstabs were evaluated. Pearson's c 2 test was used to verify the results. Fisher's exact test was used when the parametric hypothesis had not been provided. McNemar and Cochran's Q tests were performed for determining the relations between the vessels. The significance level of 0.05 was used (p < 0.05). Bonferroni correction was used for the comparisons between the vessels. Analyses were performed by using SPSS 11.
RESULTS
The prevalence and distribution of the atherosclerotic plaques
The atherosclerotic plaques were found in 132 of 261 patients (50.6%) in the distal part, in 112 (42.9%) patients in the middle part and in 90 (34.5%) patients in the proximal part of abdominal aorta. The differences between the proximal part and the other parts were statistically significant (p = 0.018). Eight of 261 (3.1%) patients had plaques in the CT, 9 (3.4%) of them had plaques in the SMA and 7 (2.7%) of them had plaques in the IMA.
One hundred and twelve (42.9%) patients had plaques in the right common iliac artery (RCIA) and 101 (38.7%) patients had plaques in the left common iliac artery (LCIA). Sixty-nine (26.4%) patients had plaques in the right external iliac artery (REIA) and more plaques were found in the distal part of this artery (p < 0.001): 23.8% in the distal, 11.5% in the middle and 10.3% in the proximal part. The plaques in the right internal iliac artery (RIIA) were found in 79 (30.3%) patients: 25.3% proximal, 19.5% middle, 15.3% distal. The plaques were found in 58 (22.2%) patients in the left external iliac artery (LEIA): 9.6% proximal, 10% middle, 19.5% distal. More plaques were found in the distal part, which was statistically significant. Eighty-six (33%) patients had plaques in the left internal iliac artery (LIIA): 26.1% proximal, 21.8% middle, 18.8% distal. There was significant difference between proximal and distal parts. More plaques were found in the LIIA than the LEIA. Also, more plaques were found in CIAs than EIA and IIA (p < 0.001).
Twenty-three of 261 (14.6%) patients had atherosclerotic plaques in the RRA: 6.5% proximal, 2.7% middle, 2.3% distal and 26 (10%) of them had plaques in the LRA: 7.7% proximal, 1.5% middle, 1.9% distal. Both arteries' proximal parts had more plaques than the other parts (p < 0.001).
The atherosclerotic plaques of the SA were detected in 38 (14.6%) patients: 5.4% proximal, 10.3% middle, 11.9% distal. Less plaques were found in the proximal part (p < 0.001).
The percentages of the atherosclerotic plaques in the abdominal aorta and its branches independent from age and gender are shown in Figure 1 .
The presence of the atherosclerotic plaques with respect to age groups
The presence of the atherosclerotic plaques with respect to age groups is shown in Table 1 . According to this table, the percentages of the presence of the atherosclerotic plaques increased with age (Figs. 2, 3 ). There was a statistical significance between the age groups in respect to atherosclerotic plaque presence (p < 0.001).
The presence of the atherosclerotic plaques with respect to gender
In the study, 75 of 117 (64.1%) females and 106 of 144 (73.6%) males had atherosclerotic plaques. There was no statistically significant difference between males and females (p = 0.52).
The difference between males and females with respect to plaque presence was statistically significant in distal part of abdominal aorta and throughout RCIA, LCIA, REIA, LEIA, RIIA and LIIA. In these branches more plaques were found in males.
In 41-50, 51-60, 61-70 age groups there was a statistically significant difference between males and females, in favour of males, for the presence of the plaques in RCIA, LCIA, REIA and RIIA. In LEIA, there was a significant difference between genders in 51-60, 61-70, 71-80 age groups and in LIIA, the significant difference was in the 51-60, 61-70 and over 81 age groups. Both arteries had more atherosclerotic plaques in males. The type of the atherosclerotic plaques
In our study, there were 181 (69.3%) patients with atherosclerotic plaques; 62 (23.75%) of them had only calcified, 7 (2.68%) of them had only soft and 112 (42.9%) of them had mixed plaques (Fig. 4) . According to these findings, most common type was mixed type and the least common type was soft type and these results were statistically significant (p < 0.001).
The plaque types for each vessel were shown in Table 2 . According to the results, most commonly mixed plaques were found throughout the abdominal aorta. However, in the CT, SMA, IMA, SA, RRA, LRA, RCIA, CT -coeliac trunk; SMA -superior mesenteric artery; IMA -inferior mesenteric artery; SA -splenic artery; RRA -right renal artery; LRA -left renal artery; RCIA -right common iliac artery; LCIA -left common iliac artery; REIA -right external iliac artery; LEIA -left external iliac artery; RIIA -right internal iliac artery; LIIA -left internal iliac artery LCIA, REIA, LEIA, RIIA and LIIA calcified plaques were the most common type of atherosclerotic plaques.
The burden of the atherosclerotic plaques
Throughout the abdominal aorta and in all of the branches that were included in the study, except for the IMA, mild plaques were the most common type. Second common type was medium plaques and the least common type was severe plaques for these arteries except for the distal part of abdominal aorta, SMA and IMA (Fig. 5) . For the distal part of abdominal aorta, the second common type was severe and the least common was medium plaques (p < 0.001). The results for SMA and IMA were not statistically significant. The prevalence of the severity of atherosclerotic plaques is shown in Table 3 .
The burden of the atherosclerotic plaques did not increase with age.
The presence of the atherosclerotic plaques in the branching points
One hundred and nine of 261 (41.8%) patients had atherosclerotic plaques in the branching points. No plaques were found in 0-30 age group. The prevalence of the plaques were 0.4% in 31-40 age group, 2.3% in 41-50 age group, 11.5% in 51-60 age group, 15.3% in 61-70 age group, 10.7% in 71-80 age group and 1.5% in patients over 81 years (Fig. 6 ). Plaque presence in the branching points increased with age. The percentage decreased over 81 because of insufficient number of patients in that age group.
Sixty-three of 144 male (43.8%) and 46 of 117 (39.3%) female patients had plaques in the branching points. There was not any statistically significant difference between genders.
Eighty (80) of 109 patients (73.4%) had plaques in the aortic bifurcation. The plaques in the ostia of CT, EIAs, IIAs, SMA, RAs and IMA were found in 45.9% Figure 5 . The burden of the atherosclerotic plaques; 80-year-old female, dual-source computed tomography angiography multiplanar reformatting; black arrow -severe, calcified plaque in the proximal part of abdominal aorta and in the aortic ostium of coeliac trunk; black dash arrow -severe, calcified plaques in the middle part of splenic artery. CT -coeliac trunk; SMA -superior mesenteric artery; IMA -inferior mesenteric artery; SA -splenic artery; RRA -right renal artery; LRA-left renal artery; RCIA -right common iliac artery; LCIA -left common iliac artery; REIA -right external iliac artery; LEIA -left external iliac artery; RIIA -right internal iliac artery; LIIA -left internal iliac artery (50 patients), 26.6% (29 patients), 25.7% (28 patients), 22% (24 patients) and 8.3% (9 patients), respectively. The plaques were most commonly found at the aortic bifurcation; second common localisations were the ostia of CT and the least common localisations were the ostia of IMA (p < 0.001).
The co-occurrence of the atherosclerotic plaques in the abdominal aorta and the main branches
In our study, the co-occurrence of the atherosclerotic plaques in the proximal, middle, distal parts of abdominal aorta and CT, SMA, IMA, RRA, LRA and SA were also evaluated.
When the patients with plaques in the CT, SMA and IMA were examined, it was determined that 62.5%, 100% and 57.1% of them had also plaques in the proximal, 75%, 88.9% and 42.9% of them had plaques in the middle and 87.5%, 100% and 71.4% of them had plaques in the distal parts of abdominal aorta, respectively. For patients with plaques in the RRA and LRA, 87% and 80.3% of them had also plaques in the proximal, 78.3% and 69.2% of them had plaques in the middle and 87% and 92.3% of them had plaques in the distal parts of abdominal aorta, respectively. For the patients with plaques in the SA, 81.6% of them had plaques both in the proximal and middle parts and 89.5% of them had plaques in the distal part of abdominal aorta (Fig. 7) .
DISCUSSION
The cerebral, coronary and renal circulations have been widely studied by surgeons, whereas the mesenteric circulation was the least remarkable part of the circulatory system that supplies the organs essential for life. Although, most of the digestive system does not consist of essential organs, the intestinal circulation takes larger amount of the cardiac output and also the stenosis of the main arteries in the intestinal circulation may cause a more certain and quick death [22] .
Atherosclerosis is a systemic inflammatory disease which characteristically starts from the branching points of the arteries. Haemodynamic factors play a part in the localisation of the atherosclerosis [6, 7, 11] . Abdominal aorta is the site for earliest and most severe atherosclerotic disease. The extent of the lesions in aorta may reflect the propensity of a patient to form atheroma [12] .
DeBakey et al. [6, 7] classified the atherosclerotic occlusive disease according to the distribution of the lesions into five major categories: (I) the coronary arteries, (II) the major branches of the aortic arch, (III) the visceral branches of abdominal aorta (CT, SMA, renal arteries), (IV) the terminal abdominal aorta and its major branches, (V) a combination of two or more of these categories. The localisation of atherosclerosis also determines the prognosis of the stenosis and the treatment options [6, 7, 11] .
The prevalence and distribution of the atherosclerotic plaques
Allison et al. [2] reported that 73% of 6814 patients had abdominal aortic calcium in their multiethnic study. According to DeBakey et al. [6, 7] , atherosclerotic occlusive disease of the terminal abdominal aorta (infrarenal portion) and iliac arteries (category IV) was the most common, approximately two-fifths of the series. Occlusive disease of the visceral branches of abdominal aorta (category III) was the least fre- quent one (3%). For category III, renal arteries were the most common atherosclerotic branches; lesions were mainly found in the dorsal part of abdominal aorta and in the proximal inflow tracts. They reported that atherosclerotic occlusive disease in all categories generally developed in the proximal or mid-proximal parts of the arterial bed [6, 7, 11] . Many other authors also reported that especially the lower two-thirds of abdominal aorta (infrarenal, distal part) is prone to both aneurysmal and occlusive atherosclerosis and also this part contains the most severe lesions in both sexes and in all decades [15, 24, 25, 31] . In our study, 69.73% (182 patients) of 261 patients had atherosclerotic plaques; 50.6% of these plaques were in the distal, 42.9% were in the middle and 34.5% were in the proximal part of abdominal aorta. According to these results, plaques were more commonly found in the distal part of abdominal aorta and these results were compatible with the literature.
Atherosclerotic plaques tend to occur at the ostia of the vessels and in the first 2-3 cm of the main trunks [9, 8, 18] . Reiner et al. noted that the plaques tend to be in the first 9-12 cm of the SMA (cited in Dick et al., 1967 [9] ). The different point in Maljatzkaja's study was the splenic artery which had the plaques throughout its length (cited in Dick et al., 1967 [9] ). SA, CT, mesenteric and renal arteries had less plaques than any other vessels [25, 24] . Derrick et al. [8] examined CT and SMA and found that 44% of the CT and 37% of the SMA showed narrowing secondary to atherosclerosis just distal to the aortic orifice. Jarvinen et al. [18] reported that 67% (80 patients) of the patients had aortic atherosclerosis, 29% (35 patients) of them had stenosis in the CT, SMA or IMA. Hansen et al. [13] evaluated the mesenteric arteries in patients older than 65 years by visceral duplex sonography and found that 17.5% of them had mesenteric artery stenosis, 15% of them had CT stenosis, 1.3% had CT and SMA stenosis together and 0.9% had SMA stenosis. In our study, 8 of 261 patients (3.1%) had plaques in the CT, 9 (3.4%) of them had plaques in the SMA and 7 (2.7%) of them had plaques in the IMA. Also less plaques were found in the proximal part of SA in comparison with the other parts.
Renal artery stenosis sites were commonly located in the proximal parts (74%) and the ostia of the arteries [12] . Aggarwal et al. [1] found the main site for atherosclerotic lesions in renal arteries were near the ostia (85%) and the second site was the proximal part of the arteries (27%), middle part was the least involved part. RRA had atherosclerotic lesions in 77%, whereas LRA had lesions in 88%. In our study, 14.6% of the patients had atherosclerotic plaques in the RRA and 10% of them had plaques in the LRA. Both arteries had more plaques in their proximal parts (RRA; 6.5% and LRA; 7.7%); these results were statistically significant and compatible with the literature.
Atherosclerotic plaques with respect to age groups
The prevalence and extent of fatty streaks and fibrous plaques increase rapidly with increasing age [11, 21] . The prevalence and volume of the plaques increased with age in both sexes [23] [24] [25] 29] . In the CORD study, calcification scores increased rapidly with age [15] . DeBakey et al. [6, 7] reported that aging was a risk factor for atherosclerotic occlusive disease in category I, II and IV. Jarvinen et al. [18] found that aortic atherosclerosis was strongly associated with aging; 67% of the patients aged 81 or more had mesenteric artery stenosis, whereas 6% aged less than 40 years old had mesenteric artery stenosis. According to the study of Aggarwal et al. [1] , atherosclerotic plaques were found in 75% of renal arteries in the fourth decade, in 85% in the fifth decade, in 70% in the sixth decade and in 100% in the seventh decade. Renal artery calcium was also significantly associated with age [3] . In the literature, some of the studies claimed that the plaques were not correlated with age [13] .
In our study, no plaques were found in the 0-20 age group, whereas 15.4% of the patients in 21-30 age group, 18.5% of the patients in 31-40 age group, 59.6% of the patients in 41-50 age group, 80.8% of the patients in 51-60 age group, 98.1% of the patients in 61-70 age group and all of the patients over 81 years old had atherosclerotic plaques. There was a statistical significance between the age groups (p < 0.001) and the plaque presence increases with respect to age which is compatible with most of the recent studies.
Atherosclerotic plaques with respect to gender
DeBakey et al. [6, 7] found that males predominated in all of the categories. According to the Framingham Heart Study [23] , in non-hypertensive group the prevalence of the plaques was greater in women, whereas in hypertensive group no significant difference was determined between genders. The prevalence of calcium for all vessels was lower in women than men. The prevalence of the calcified plaques for men and women were 66% and 35% in iliac arteries and 60% and 48% in abdominal aorta, respectively [10] . According to Roberts et al. [24, 25] , there was a significant difference between males and females in the distribution and severity of atherosclerosis only in the fourth decade and only in coronary, iliac and renal arteries. Aggarwall et al. [1] reported that 100% of the male patients showed atherosclerotic lesions; whereas 25% of the female patients had plaques. The prevalence of renal artery calcium was significantly higher in men (20.2%) than women (15%) in the study of Allison et al. [3] . Tolkin et al. [28] also described a significant relationship between male gender and renal artery calcification. There are also studies in the literature which state that there was no relationship between atherosclerotic plaque presence and gender [13, 15] .
In our study, 73.6% of the males and 64.1% of the females had atherosclerotic plaques and these results were not statistically significant. More plaques were found in the distal part of abdominal aorta, CIAs, EIAs and IIAs in males (p < 0.001).
The type of the atherosclerotic plaques Tolkin et al. (2009) [28] reported that renal artery calcifications were mild in 58%, moderate in 14% and severe in 5% of the patients. In the literature, no other studies were found about the prevalence of the type of the atherosclerotic plaques in abdominal aorta. In our study, 42.9% of the atherosclerotic plaques were mixed, 23.75% of them were calcified and 2.68% of them were soft plaques. The most common type was mixed type and the least common type was soft type and these results were statistically significant (p < 0.001).
The burden of the atherosclerotic plaques
The occlusive lesions were commonly found at the main trunks. Reiner et al. (cited in Dick et al., 1967 [9] ) found that 46 of the 88 patients had severe atherosclerosis in aorta, 15 of them had the severest grade of mesenteric artery disease and 10 of them had little or no mesenteric artery disease [9, 12] . Thomas et al. [27] examined 980 abdominal aortograms and categorised the stenoses of the CT, SMA and IMA in three groups: mild (1-49%), moderate (50-74%) and severe (75-99%) stenoses. They studied the moderate and the severe groups and found that stenosis occurred more frequently in CT (96%) than in the SMA (50%) and IMA (57%) [27] . Valentine et al. [29] used the same method for the classification of the degree of arterial stenosis; 27% of the 205 male patients had at least one severe mesenteric artery stenosis, 25% had severe stenosis in CT, 6% had severe stenosis in SMA and 24% had moderate and 40% of them had severe renal artery stenosis.
The recent studies determined the degree of the stenosis instead of classifying the burden of the plaques. In our study, the severities of the plaques were evaluated in a different way. The sizes of the plaques were measured and they were categorised according to their proportions, taking the size of the vessels into consideration. All of the arteries except for IMA mostly had mild plaques; second common type was medium plaques and the least common type was severe plaques for these arteries except for the distal part of abdominal aorta, SMA and IMA. In the distal part of abdominal aorta, severe and at least medium plaques were seen (p < 0.001). The burden of the atherosclerotic plaques did not increase with aging.
The atherosclerotic plaques in the branching points
Atherosclerotic plaques are more frequent around the arterial bifurcations than in the nonbranched portions of the arteries [6, 7, 9, 26] . Renal artery calcium was found more common at the renal ostia (15.6% and 79% in the studies of Allison et al. [3] and Tolkin et al. [28] , respectively) than that in the other parts of the artery. The common outcome of almost all of the studies about atherosclerosis signified that the plaques were most frequently found in the branching points of abdominal aorta. In our study, 109 of 261 (41.8%) patients had plaques in the branching points. The presence of the plaques increased with aging, because of the inadequate number of patients over 81 years, the percentage in this group was low (1.5%). The atherosclerotic plaques were most commonly found in the aortic bifurcation (73.4%), secondly in the aortic orifice of CT (45.9%) and least commonly in the aortic orifice of IMA (8.3%) and these differences were statistically significant.
The co-occurrence of the atherosclerotic plaques in the abdominal aorta and the main branches DeBakey et al. [6, 7] defined a fifth category for the combination of two or more categories in the 5.7% of the patients. Atherosclerotic plaques in the branches may extend to aortic plaques but the contrary situation didn't occur [9, 12] . Calcified atherosclerosis of renal arteries was highly associated with atherosclerosis of aorta [3, 28] . In our study, atherosclerosis of abdominal aorta (proximal, middle or distal) accompanied by the atherosclerosis in the mesenteric vessels or renal arteries but contrary situation had not been observed. Because the number of patients with plaques in the CT and IMA was inadequate, the results were lower than expected.
Atherosclerosis is the main cause of CT, SMA and IMA stenosis and the stenosis of these branches may lead to acute or chronic mesenteric ischaemia. Visceral arterial thrombosis in the atherosclerotic regions is the most common reason for acute mesenteric ischaemia. The stenosis of SMA typically occurs in its proximal part of the artery and the most commonly affected part of the gastrointestinal system is the iliocoecal region [22] . Acute stenosis of SMA is usually fatal but chronic stenosis or obstruction may be compensated by the collateral network between these arteries. The decline in the splanchnic blood flow characteristically causes intestinal angina [4, 19, 30] . Atherosclerosis of the SA is one of the aetiological factors of splenic infarction and it may cause blood accumulation in the spleen and splenomegaly [5] .
The infrarenal part of abdominal aorta is prone to atherosclerosis and aneurysm. Compensatory expansion and conservation of the lumen diameter may accompany plaque formation; if it doesn't, the erosion of the lamellar organisation of tunica media and plaque formation may result in aneurysm [14, 31] . The incidence of myocardial infarction and diabetes mellitus may increase the severity of the mesenteric atherosclerosis. Also hypertension is related with mesenteric atherosclerosis [9, 12] .
In our study, the prevalence, localisation, type and severity of the atherosclerotic plaques in the parts and branches of abdominal aorta and the aortic orifices and also their association with age and gender were evaluated in a far more comprehensive way than the recent studies. This study also considered the whole population regardless of age, gender, ethnicity or any disease. Knowing the localisation of the atherosclerotic plaques in abdominal aorta (the preferred branches and parts) is extremely important to predict the clinical results and choose the proper treatment (conservative, medical or surgical) or preventing the progress of the disease and the clinical syndromes as mesenteric artery stenosis, renal artery stenosis and splenic infarction. The type and the severity of the plaques also affect the degree of stenosis and the treatment options. A different path was followed for evaluating the severity of the plaques; recent studies had categorised the degree of the stenosis, whereas in our study the plaques were categorised as mild, medium and severe according to the size and extensiveness of them. Our study is the first in the literature in that respect. Also this is the only study in the literature about the prevalence of the types of the atherosclerotic plaques in abdominal aorta. The results of our study is illuminative for evaluating the treatment options in general population, besides that this study will shed light on the future studies about this subject. For the high percentages which are not statistically significant, the number of patients should be increased.
CONCLUSIONS
In our study, the difference between the proximal part and the other parts of abdominal aorta with respect to plaque existence was statistically significant (p = 0.018). More atherosclerotic plaques were found in CIAs than EIAs and IIAs (p < 0.001), in the LIIA than the LEIA and also in the distal part of the EIA than the other parts.
Proximal parts of the renal arteries had more plaques than the other parts (p < 0.001). In the proximal part of splenic artery, less plaques were found (p < 0.001). The percentage of the presence of the atherosclerotic plaques increased with age (p < 0.001). In our study, 64.1% of females and 73.6% of males had atherosclerotic plaques; there was no statistically significant difference between genders. More plaques were found in males in the distal part of abdominal aorta and throughout RCIA, LCIA, REIA, LEIA, RIIA and LIIA.
The patients with atherosclerotic plaques most commonly had mixed type (69.3%), followed by calcified type (42.9%) and the least commonly had soft type (23.75%; p < 0.001). Most commonly mixed plaques were found throughout the abdominal aorta. However, in the CT, SMA, IMA, SA, RRA, LRA, RCIA, LCIA, REIA, LEIA, RIIA and LIIA calcified plaques were the most common type of atherosclerotic plaques.
In the proximal and middle parts of the abdominal aorta and in all of the branches that were included in the study, except for the IMA, mild plaques were the most common, medium plaques were the second common and severe plaques were the least common type. For the distal part of abdominal aorta, the most common type was mixed, second common type was severe and the least common type was medium plaques (p < 0.001). The burden of the atherosclerotic plaques did not increase with age.
The atherosclerotic plaques in the branching points were found in the 41.8% of the patients. Plaque presence in the branching points increased with age. According to the results, 43.8% of the male patients and 39.3% of the female patients had plaques in the branching points. There was not any statistically significant difference between genders. The plaques were most commonly found at the aortic bifurcation, secondly at the CT and least commonly at the IMA (p < 0.001). Atherosclerosis of abdominal aorta (any part of it) accompanied by the atherosclerosis in the mesenteric vessels or renal arteries but contrary situation had not been observed.
